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the Creeping Sleeve 


Lead sheathing on telephone cable meets many stresses— 
the tug of its own weight, wind pressure, contraction and 
expansion from cold and heat. Then, too, there’s the pres- 
sure of nitrogen gas put in Long Distance cable to warn of 
sheath breaks and keep out moisture. 

And, sometimes, lead is subject to “creep”—a_ perma- 
nent stretching—even when the stress is but a fraction of 
the normal tensile strength. Creep is especially likely at 
the lead sleeves used where two lengths of cable are joined. 
The sleeve may stretch and break open exposing telephone 
circuits to the elements. 

So Bell Laboratories scientists have developed methods 
to test and control creep. Ina special testing room, weights 
are applied to scores of samples of lead, under controlled 
conditions. Exact records of the amount of creep are ob- 
tained with a precision instrument. 

Years of careful study have produced a lead composition 
which resists creep and yet has all the other properties re- 
quired of sleeves. This means better telephone service for you 
and helps give that service at lowest possible cost. It is an 
example of the way Bell Telephone Laboratories scientists 
study and improve every part of the great telephone plant. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON- 
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE. 
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Science News Letrer for January 15, 1949 


Atoms Control New Clock 


This revolutionary instrument is independent of as- 
tronomical calculations and promises advances in radio, 
astronomy and materials study. 


See Front Cover 


> AN ATOMIC clock which tells time by 
1¢ movements of atoms in molecules of 
has been demonstrated by sci 
the National Bureau of Stand- 


mmonia 
ntists at 
irds. 
The new clock will not find its way to 
your mantle or wrist, but you may some 
ime get a greater choice of radio broad 
asts in your home and countless other 
developments from this revolutionary in 
strument. 

Here are some of the possibilities which 


nay come from use of the clock that 
Ils time with atoms: 
More radio stations because of better 


ontrol of the limited room on broadcast 
ing bands. Atomic control of higher fre 
radar, other microwave 
television relays. 


will aid 


and 


quencies 
equipment 
More accurate answers to countless prob 
ms in astronomy, including, “How long 
a year?” That what causes the 
confusion over the calendar and gives us 
leap year that is not entirely satisfactory 


one 1S 


to science. 
Better analysis of materials. in chemistry 
and medicine, plastics, rubber, textiles, oil, 
food and drugs. The clock will 
elp scientists use their newest and most 


atomic 


| effective tool for studying molecules, mi 


crowave spectroscopy. These techniques are 


used to identify their vibra 


elements by 
Ms. 

Bureau scientists said that the principle 
used in the atomic clock will greatly im 
rove astronomical observations, long range 
lavigation and communication systems, pre 
se surveying, military map making and 
where serve as electronic 
including filters, tele 


atoms 
components, radio 


phone relays and radar. 

First clock independent of astronomical 
instrument gets away 
the earth on 
the sun. All 
this, and 


C ilculations, the new 
using the rotation of 
its axis as it revolves around 


clocks 


Irom 


are based on 
scientists have found that the earth’s ro 
tation is not as reliable as you might 
suppose. The earth is very gradually slow- 
ing down, plus the fact that mysterious 
changes in the rate of rotation have made 
days shorter and longer from time to 
time for no known reason. 


previous 


Vibrations of atoms in the molecules 
which they form create spectrum lines 
which scientists have located in the very- 
high-frequency region of the radio spec- 


trum where microwaves are found. Ex- 


tremely sensitive radio methods make it 
possible to measure these spectrum lines 
very precisely. These achievements have 
made it possible to build a clock which 
does not depend upon the not-always-re- 
liable earth, and is unaffected by tem- 
perature, pressure and aging. 

Parts of the atomic clock include a 
quartz crystal oscillator, a frequency mul- 
tiplier, a frequency discriminator, a fre- 
quency driver, a special 50-cycle clock and 
a waveguide absorption cell. The cell is a 
30-foot copper tube, wound in a compact 
spiral around the clock and is filled with 
ammonia gas. 

The actual clock is electrically driven, 
world’s most accurate electric clock. A low 
frequency radio signal is generated by the 
crystal and transformed into a 
microwave signal. This signal is compared 
with the natural vibration of the am 
monia molecule and adjusted to agree with 
the molecular vibration. The resulting sig 
nal controls the electrically-driven clock. 


While the atomic clock is in operation, 
the monitoring oscilloscope continuously 
displays a trace of the 3,3 absorption line 
of ammonia. The 3,3 line, strongest of many 
absorption lines in ammonia, corresponds to 
the quantum transition in which the quan 
tum numbers J and K both have the value 
3. The symmetric output pulse is produced 
by absorption of the FM control signal as 
it sweeps across the natural absorption-line 
frequency of the ammonia gas. The sharp 
ness of this line on the oscilloscope screen is 
an indication of the time keeping accuracy 
of the atomic clock, as shown on the cover 
of this week's Science News Letrer. 

Based on the work of Dr. Harold Lyons, 
chief of the standards 
at the Bureau’s central radio propagation 
laboratory, the new clock has a constancy 
of better than one part in 20,000,000. Po 
tential accuracy theoretically is rated at 
one part in 10,000,000,000. 
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WILDLIFE 
Alligators’ Favorite Meat 
Found To Be Crayfish 


> ALLIGATORS, despite widespread leg 
ends, do not feed mainly on little brown 
the 

looking. 


close to water 


aren't 


babies who stray too 


when their mammies 
Staple food of the grim-looking reptiles 
is, oddly enough, crayfish. They also eat 


a good many fish—real fish with fins— 





WORLD’S MOST ACCURATE 
CLOCK—Dr. E. U. Condon (left), 
director of the National Bureau of 
Standards and Dr. Harold Lyons, 
who developed the NBS atomic clock, 
stand before the control panel of the 
clock. Dr. Condon holds a model of 
the ammonia molecule which is used 
in controlling the timekeeping of the 
clock. 


and quite a few turtles and water-snakes 
of various kinds. Only- the big ones, as a 
warm-blooded 


the 


rule, can manage meals of 
meat—birds and 
mostly muskrats. 

This information obtained in the 
course of a systematic study of the alli 
gator life of the Sabine National Wildlife 
Refuge in Louisiana, conducted by LeRoy 
W. Giles and Vandiver L. Childs for the 
U. S. Fish and Wildlife Service, with field 
headquarters in Sulphur, La. They pre- 
sent a detailed report of their results in the 
JOURNAL OF WILDLIFE MANAGEMENT, (Jan.). 

They had dependable hunters take a 
sampling of the population of 
the refuge. Out of more than a thousand 
alligators killed, nine-tenths were 
less than five feet in length. This relatively 
small size helps to account for the pre 
dominantly crayfish diet. 

Despite the fact that alligators do feed 
to some extent on the valuable fur-bear- 
ing muskrats, the two wildlife researchers 


mammals, latter 


Was 


alligator 


near] 


do not favor large-scale killing of the big 


4 wy also lve a Col sik erable 
They al isiderab] 


economic value, the report points out, be 


reptiles. 


cause of their high-priced hides. 
Science News Letter, January 15, 1949 
Approximately 13,400 miles of snow 
fences are used in the United States to keep 
snowdrifts off highways; placed parallel to 
the road, they break the wind and cause 
drifts to form between them and the high- 
way. 
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Radar Device for Planes 


moving aircraft will show on 


new radar device to help 


> ONLY 
tl ens of a 
all-weather approaches and 
Electric revealed in 
Electronics 


iit SLT 
planes make 


landings, General 


Syracuse, N. Y., at its new 

Park where 27 units of the equipment 
are to be constructed for the U. S. Civil 
Aeronautics Administration for installa 


at commercial 


tions a airports. 

This new device is said to be the first 
of the type to employ “Moving Target 
Indication” as a standard production fea- 
ture. This is a unique method of elimi- 
nating fixed objects, such as tall towers 
ind neighboring hills, from the radar 
scope image. Special means, by use of a 


superimposed chart on the image, enables 


he tower control operator to determine 


the proximity of any airplane to a dan 


gerous obstruction. 
Phe 


with ground-control-approach 


scanning radar for 
(GCA) 


radar-radio apparatus. This war device was 


equipment is a 


usc 


; 1! 
SuUCCESSTUTLIY 


used to bring planes of the 


safely into fog-bound ai 


i med services 


‘AA is now using at least three of 


s to supplement its in 


Letters To T 


Keeping Warm 


similar to the re 


Wi have a system 
flective radiant one described in SNL, 
Dec. 11, which is already 


in successful 


; . ot 
operation in our home in the Catskill 


Mountains. 
wall the kitchen stove iS 
aluminum foil, 
end wall, reflecting the 


back ot 


1 this 


The 
covered wil as 18 


the opposite 





heat waves to all parts ol the 10 by 15 
vom 10 ft high 
AERONAUTICS 
What is the new radar device for planes? 
p. 36 
CHEMISTRY 
How can clouds of dust purify air of 


poisonous fumes? p. 41. 


ENGINEERING 

What new process is yielding fuel gas? p. 42. 
GENETICS 

What criticism is made of Russia's new 


theory of genetics? p. 39. 
Photographs: Cover, p 


of Interior 





Question Box 


35, National Bureau of Standards; p. 37, General Electric; p. 38, Navy; 
p. 39, University of California African Expedition; p. 42, p. 43, Bureau of Mines, U. S. Dept. 


strument landing system (ILS). The types 
used by the CAA are much simpler than 
those employed during the war. 

The type that General Electric is un 
der contract to construct may be installed 
anywhere up to two miles from the air- 
port control tower and, by means of a 
unique remote system, brings its scope 
pictures into the tower for the benefit of 
the traffic controller. The picture he sees 
will show the exact position and flight 
path of every plane within a 30-mile 
radius. 

During periods of bad weather and 
poor visibility this complete picture of all 
planes flying within the area will make it 
possible for the controller more safely to 
conduct each plane to the blind landing 


radio beam by means of radio conversa 
tion. Installations of the new radar sets 
will begin early in 1950, it is expected, 
with 22 of them assigned to CAA air 
port control towers in this country, one 
in Hawaii, and four in Alaska. The 27 
will be constructed under a $2,840,427 
contract. 
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e Editor 


Wood is used as fuel and no other heat 
source is necessary. During the cold De 
when the temperature 
was necessary to 


cember weather, 
dropped below zero, it 
keep the windows partly open while my 
wife was baking to prevent the indoor 
temperature from into the nine- 
ties —George H. Gabus, Livingston Manor, 
N. Y. 


soaring 


Native Immunity 


The report in SNL, Nov. 27, regarding 





MEDICINE 

What is the new plan of the WHO for 
checking ‘flu epidemics? p. 37. 
PHYSICS 

How is the atomic clock expected to help 
in scientific research? p. 
POPULATION 


Why does an expert conclude that the world 
can’t support its present population? p. 41. 


VETERINARY MEDICINE 
What offers hope of eradicating foot-and- 
mouth disease? p. 40. 








the study of the Aleuts makes me wonder 
why similar studies are not made of the 
tribes and groups of people such as the 
Hunzas, the native of the Torres Strait 
Islands, the Indians of Bolivia, the primi- 
tive Eskimos and Indians of Alaska, the 
Bene of the Nigerian Delta, and many 
others who have been reported to be free 
or practically free from cancer, to see if 
they really are free of that disease and 
to try to learn why they are immune if 
they are immune. Surely a nation with a 
forty to fifty billion dollars a year national 
budget and some of our heavily endowed 
universities could spare enough money to 
keep a dozen or more expeditions in the 
field for several years to do a thorough 
job of it—R. S. Moller, Hempstead, N. Y. 

Science News Letter, January 15, 1949 
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Flu Outbreaks in Europe 


A new reporting system has been set up by the 
World Health Organization in the hope that with the aid 
of collaborating centers epidemics will be checked. 


> IS A_ world-wide influenza epidemic 
ike that which caused such havoc in 1918 
1ow brewing? 

Reports of hundreds of thousands of 
ases in France following an outbreak that 
ficted half a million or more persons in 
taly last month raise the question in the 
ninds of health officials as well as laymen. 

Here in the United States there are no 
signs yet of an epidemic. Latest reports to 


he U. S. Public Health Service show a 
national total of 2,821 cases for the week 
nded Jan. 1, which is only a slight in- 
crease over the 2,165 reported the pre- 
ceding week. 

World Health Organization officials 


hope their newly established influenza re- 
porting and information stations will help 
check the epidemic before it spreads too 
lar. 

( Ybject of 
swiftly as possible, the type of influenza 
rus causing an outbreak wherever it 
curs. With this information, health au 
thorities and doctors can be forewarned in 
vaccinate people 
advance of | its 


the system is to detect, as 


time, it 1s hoped, to 


gainst the disease in 
spl ead. 

The plan 
with 


also be 


defeated by the 
speed influenza spreads. It 
might defeated if the type of 
irus causing the epidemic is not the same 
included in commercial vac 
cines. The type of virus can be determined 
is quickly as 24 hours from the time ma- 
rial for typing is received in the labora 


might be 


1 1 
which 


is those now 


tory. But leading vaccine producers in this 
yuntry agree would take seven months 
» produce the vaccine in large quantities. 
ind they would only guarantee produc 
m within seven months if they could 
g started around the first of October 
ra year. 

Fertile are needed for the 


hen’s eggs 
ccine production. The virus is grown on 
the embryo in Getting these 
grocery store 


el} 
the ¢ 


gx. 
ggs is not like going to the 


nd buying a couple of dozen. Orders 
ust be placed with farmers and they 
face seasonal problems. When the vac- 


ine is finished, it must undergo sterility 
tests, for safety, before it can be released. 
These tests take two weeks each, and sev- 
ral must be made in 
Some hope of keeping the present out 

reak in France from spreading very 
fact that the 

cines include both A and B types of in 
fluenza virus. World Health authorities 
think the French outbreak is a spread from 
the one in Italy last month. That was due 
to type B virus, according to the medical 


Succession, 


far 
the present vac 


} 


ppears in 


school at the University of Rome. 

Type B virus has the cause of 
sporadic cases of influenza in Germany 
this winter among American troops and 
civilians attached to the military organ 
ization. No : epidemic have 
been seen yet in Germany. The Army has 
an elaborate set-up there for influenza de- 
tection. Each station hospital there has 
a staff officer whose special job is to ex- 
amine all cases suspected of having in 
fluenza. When a patient have "flu, 
this officer sends samples of his blood to 
an Army laboratory at Heidelberg where 
it is typed. 


been 


signs of an 


does 


Venezuela also had a ‘flu outbreak last 
month. This type B ‘flu, our 
national Influenza Strain Study Center in 


New York determined from material sent 


was also 


them for typing. A recent outbreak in 
Puerto Rico, however, was found due to 
type A. 


Besides the center in New York for 
determining virus strains, an Influenza In- 


formation Center has been set up at the 
National Institutes of Health in Bethesda, 
Md. This operates under a commission 
representing the Surgeon Generals of the 
Army, Navy, Public Health Service and 
Air Force. It also collaborates with the 
WHO World Influenza Center at Lon 
don. Similar collaborating centers have 


been or are being set up in France, Swe 
den, Egypt and _ Italy. 


"Flu Outbreak in Alaska 


An outbreak of suspected influenza 
among U. S. troops at Big Delta, Alaska, 
has been reported to the Influenza In 


Center at the U. S. National 
Institutes of Health. Samples of 
serum from suspected have been 
sent to Fort Baker, Calif., for typing and 
Health Department labora 


alerted. 


formation 
blood 
cases 
“tage haa 
the Territorial 
+ } , } 
tory at Anchorage has been 
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PHYSICS 
Ultrasonic Waves Can 
Perform Many Stunts 


> LABORATORY stunts with high-pitched 


sound easily with 


} 
Simpie 


waves are performed 


revealed by General 
Electric can be made in 
most any school workshop. The apparatus 
consists of a hollow tube, with a piston, 
and a source of compressed air to dis 
charge over the tube’s mouth. 

The tube, with the air blowing over its 


equipment, 


engineers, that 


37 


end, becomes a whistle. The simple piston 
can be moved up and down to regulate 
the pitch of the sound. When the piston 
is in the proper position, the whistle gives 
off sound waves too high-pitched to be 
audible to the human These are the 
so-called ultrasonic Experiments 
ave best performed with waves of some 


ear. 
waves. 


25,000 beats per second. The human ear 
cannot hear frequencies much above 17,000 
beats per second. 


The ultrasonic waves from the equip 
ment focussed to a point like light 
brought to a focal point by a concave 
mirror. When bits of cork are placed di 
rectly above the focal point, they remain 
suspended in the air a half wavelength 
apart. When held at the focal 
point, its particles are agitated by the un 
heard until the fabric smolders. 


are 


cotton 1s 


sound 
If talcum 
table, and 
flected at 
arranges 


is sprinkled on a 
vibration re 


powder 
the ultrasonic 
an angle to it, the powder re 
itself in wave patterns with 
ridges where the reflected vibrations meet 
origin vibrations direct from the whistle. 
have many interesting 


Ultrasonics ap 


plications developed during the past few 

more are promised. Ap 

paratus built at Pennsylvania 

State College a pitch of 30,000 
g I 

cycles. White mice placed in the sound 


years and many 


has been 


to give 


field died after one minute of exposure. It 


kills insects also, and its possible uses range 


from sterilizing food, through medical 


treatment and eliminating the smoke nui 


sance, to speeding up chemical reactions. 
Science News Letter, January 15, 1949 





Pi bepeqtee 


ULTRASONIC STUNT — Bits of 


cork are suspended ladder-fashion in 


mid-air by ultrasonic waves. The 

sound is coming from an air whistle, 

smaller than a cigarette, located two 
feet above the tweezers. 
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OVER-SIZE CARRIER-BASED PLANE—The Navy's newest attack plane, 

a Martin AM-1 Mauler, is shown making contact with the cable which will 

bring this largest and most powerful plane ever to operate from a flattop’s 
deck to a swift, safe halt. 


BIOCHEMISTRY 


Germs Hit by Inflation 


> GERMS feeling the pinch of 
iHation | high living costs. This, con 
y to vou think, is bad news for 
umans. 1 germs ww asking for re 
I ncl { 1 aristocratic and import 
nt ones as the mold from which pen 
lin made, the Waksman strain of 

ie Actinon s erise which yields strep 
tomvcin, TB germs descended from some 
olated by Robert Koch when he dis 
covered that they ire the cause of tu 


. —_ 
perculosis. 


Th d some 5,000 other useful 
nicroorganis make up the American 
Typ Cultur Collection The collection 

vy be compared to a library, museum, 

00 O barium. But besides its value 
n th spect, t serves is i source of 

ing material for study, res irch and in 
dustrial use 

Assay ~ many tamins is made by 
esting fl on the growth of cer 
tain species of germs. Unless the germs 
ire pul d, th issav is no good. Cul 
tures of pu red strains of germs for 
his important work can be bought, at 
$2.00 p plus packing and post 
age charges, from the American Type 
Culture Collection 

For th ne price, a cheese maker 


add a special flavor to his 


wanting to 


product can get the microorganism that 
will do the job. Or a doctor with a patient 
ailing from some strange infection can 
get cultures to compare with the germs 


wae 
afflicting his patient and thus get help in 


identifying the cause of the patient's ill 
ness. 
Income from these sources, however, 1s 


too small to maintain the collection and 
continue its service in the face of rising 
costs. The germs need daily attention and 


to keep them alive and “pure” in 


care 


type, generation after generation. Scientists 


expert enough to do this would grow 
stale on the job ind leave unless they also 
had opportunities to do research of their 
own. Living costs have forced up their 
salaries as well as those of the non-sci 
entific personnel. 

\ wavs and means committee for the 
germs has now been set up by the Na 
tional Research Council in Washington. 
The committee will attempt to develop a 
long-range plan for the support of the 
collection on a permanent basis. Mean 
while, NRC authorities declare that fi- 
nancial support for the year 1949 is urg 
ently needed. 
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AERONAUTICS 
Carrier-Based Heavy Plane 
Has Proved Successful 


> THE Martin Mauler, one of the heaviest 
planes ever designed for use from the deck 
of a Navy carrier vessel, has proved suc 
cessful in several hundred on-deck land 
ings made in tests now underway in the 
Atlantic. 

It is a one-seat, single-engine plane, with 
a gross weight of 22,000 pounds, a speed 
of 300 miles an hour, and a range of some 
2,000 miles. It combines the heaviest con 
centration of torpedoes, rockets and machine 
guns ever incorporated in a single-engine 
carrier-based plane. Except for guns 
mounted in the leading edges of the wings, 
all armament is in shackles under 
the wings and fuselage. 


carried 


The plane is powered with a Pratt and 
Whitney engine. It span of 
0) feet, and a length of slightly over 41 
feet. In the first two days of testing, more 
than 120 landings on a carrier deck were 


has a wing 


made. 
Science News Letter, January 15, 1949 


INVENTION 
“Super-Jeep” Light Truck 
Patented for Heavy Loads 


> A SUPER-JEEP, a rough-tough, low 


slung, flat-bedded light truck that 
all four wheels, may 


steers 


as well as drives with 


presently be asserting itself on the high 


ways and dodging in and out at military 


maneuvers. The vehicle on which U. §S 
patent 2,457,400 has been issued to Delmar 
G. Ross of Toledo, Ohio, embodies a num 


ber of boldly novel features which the in 
ventor expects to adapt for the ruggedest 
uses. 

The framework is of tubular steel, with 
a completely flat platform body on which 
any kind of 
etc. can be placed. The driver's 
platform, at the 
extreme front edge, with a forward-pro 
jecting Steering is by .tiller in 
stead of steering-wheel, throttle con 
trol taken care of by a finger-lever on the 
tiller’s hand-grip, flexible 
leading back to the engine, which is placed 
at the 


desired superstructure, seats, 
seat 1s 
placed directly on the 
footrest. 
with 


with a cable 


rear. 


There are no balloon tires are 
expected to take out the worst of the bumps 


—the rest you'll have to absorb yourself, 


springs; 


in the natural way. 

The inventor expects his truck to be able 
to carry more than its own weight over 
average He that it can 
be parachuted from a transport plane in 
Hight, or even “plummeted” without bene 


roads. also states 


ht of parachute. 
Patent rights have been assigned to 
Willys-Overland Motors, Inc. 
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Russian Fundamentalism 


The new Soviet movement which rejects Mendelian 
gentics is marked by a form of dogmatic fundamentalism, 
in the opinion of an American researcher in genetics. 


® RUSSIA’S new, officially 
ience of anti-Mendelian genetics 
sailed as being essentially a form of dog 
atic fundamentalism by Prof. Richard B. 
Goldschmidt, University of California zo 
ogist, in his presidential address presented 
the annual meeting in Albuquerque, 
N. Mex., of Phi Sigma, national honor 
ociety for biologists. 
Trofim Lysenko, leader of the movement 
1 the USSR, is not a cynical and con 
cious faker, in Prof. Goldschmidt’s opinion: 


proclaimed 
was 


“There does not seem any doubt that 
Lysenko, though a clever politician, is 
honest and that he believes in his queer 


ideas, believes in them so religiously that 
1¢ is willing to impose them by the sword. 

“First of all, he is a fundamentalist. 
Christian fundamentalist be 
lieves in the origin and truth of 
ery word of the Bible, Lysenko be 
word of his 


Just as the 
divine 


lieves in gods, 
Marx, Lenin, Stalin, and the Russian Bur- 
yank, Michurin. He can refute every argu- 
ent finally by quoting from 


sources 


every 


these 


} 


fundamentalist, 
and 


simply de 
wrong, 


‘Being a 
des what is right what is 


] 
is aiso no 


ind there is no appeal. There 
need to 
eecause he knows a priori that it is wrong.” 


study first what he condemns, 


t 


Lysenko has three other characteristics 
that have helped him in getting his views 
Mhcially approved and enforced in Soviet 
Prof. Goldschmidt said. He is an 
xtremely clever lawyer, almost a shyster,” 
opposing 
strawman he 


rcle 
cCics, 


rst misrepresenting an case 1n 


' 


der later to demolish the 


s built. He is also a chauvinist; “There 
no page without Soviet science, Soviet 
Darwinism, progressive Soviet scientists. 


The ignorant reader must believe that what 
1¢ does and hundred percent 
Soviet Russian, while all his opponents are 


Savs 1S one 


imitators of foreign ideas, even 


traitors, 
romoters of capitalism and similar crimes.” 
Finally, Lysenko is “a very good politician 


vho knows very well the rules of the 


game.” 
Prof. Goldschmidt also accused Lysenko 
! experimental methods, and of 


facts he does offer in “a 


rt slipshoc 
presenting what 
igue, slippery way.” His experiments, de 
clared the speaker, are made without con 
trols, and “loaded” to make them come out 
conclusions 
an alter 


n such a way as 
rived at in advance. If there is 
lative explanation for an ambiguous result 
is simply ignored. 
The seeds of the present split between 
Soviet and Western biology were sown at 


to support 


least 20 years ago. The speaker told of see- 
ing, When in Russia in 1929, a film called 
“Salamandra”, which made a hero of the 
Austrian Kammerer, who 
claimed he had produced inherited varia- 
tions by changes in the environment. Per 
villain in the 


experimenter 
piece 


haps significantly, the 


ENGINEERING 
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was a Catholic priest, whose machinations 
made it necessary for Kammerer to flee to 
“the land of liberty”—Russia. 

In concluding his address, Prof. Gold 
schmidt warned the younger members of 
his audience against the possibility of off- 
cially controlled science in America. Such 
control would not take the forms we have 
seen in the totalitarian countries, he pointed 
out, but it might nevertheless have a 
smothering effect on the boldness and in 
dividuality of thought that lead to pioneer 
ing efforts and great discoveries, by the 
sheer mass effect of drumming all sci 
entists into huge, tightly disciplined teams 
at work on “projects” of essentially routine 


nature. 
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Mobile Telephone Service 


> A PHONE in your car, from which 
you can make or receive calls while 
traveling anywhere in the nation, may be 
ready sooner than you think. 

Telephone service to and from motor 


vehicles traveling city sireets or country 
highways has greatly expanded since the 
30 months 


expansion 


ago and 
in the 


first installation about 
gives greater 


near 


promise of 
future. 


¢ 


Urban mobile telephone service, as it 1s 


called, is available today in over 60 cities 
in the United States and Canada, and 
about 85 fixed transmitting stations serve 
highway traffic. These are the latest fig 
tures, revealed in the Bett LaBoraTORIEs 
Recorp (Dec.), New York. First urban 
service Was inaugurated in St. Louis on 
June 17, 1946, and the first highway service 


at Green Bay, Wis., about two months later. 
The urban systems in 
served 4,000 
proximately 117,000 calls per month. High 
serve 1,900 mo 
36,000 calls a 


their first two vears 


some vehicles, handling ap 


way stauvions 


bile units and 


transmitting 
handle about 
month. 

When 
gurated, it was planned to operate all sta 
tions throughout the U. S. on a 
channel of two radio frequencies, one for 
motor vehicle and the 
mobile 


highway service was first inau 


single 
transmission to the 
other for transmission 
unit. This 
with the normal single-channel 


and make or 
hat skywave 


from the 


was to have allowed a vehicle 
radio set 
to travel anywhere receive 
calls. It was found, however, t 
interference was experienced between sta- 
tions separated by about 1,000 miles or 
more, and the plan was changed. 

The country divided into 
zones, and frequencies for use exclusively 


were adopted. With this 


was seven 


in each zone 
plan, all stations within a 
on the same frequency. Vehicles traveling 
from one zone to another may be equipped 
with an additional oscillator unit with 
relay-switched crystals. The unit is con 


zone operate 


trolled by a manual selector switch mounted 


alongside the handset. 


into a dif- 


As the mobile unit moves 
ferent zone, the driver must manually 
switch the frequency of his equipment. 


Channel switching equipment is now 
available which is capable of being used 
with six different channels in the highway 
band of frequencies. 
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service 





TEETH — Dr. 
Robert Broom, South African pale- 


GIANT APE-MAN 


ontologist with the University of 
California African Expedition, com- 
pares the new “Swartkrans Man” teeth 
he discovered with half of a human 
jaw on the table. The large tooth in 
front of the human jaw corresponds 
to the first tooth in the human jaw. 
(See SNL, Dec. 11) 
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MEDICINE 
Warn of Food Poisoning 


. . 
Danger from Pesticides 
> NEW the New Year: the 
danger of accidental poisoning through 
eating, along with your food, some of the 
new pesticides, DDT, benzene hexachloride 
and even the terrifically violent poison, 1080, 


for which tl is no known antidote. 


worry for 


nere 

A warning of this danger was issued by 
Dr. James R. Wilson of Chicago, secretary 
American Medical Association’s 
on and nutrition. 


of the 
Council 

The U. S. Food and Drug Administra- 
tion agrees that “it is a serious situation 
which calls for extreme vigilance on the 
part of all who put out food products and 
use pesticides in their establishments.” 

Urgently are: 1. Great care in 
use of pesticides to avoid getting them into 
food; More knowledge of the effects of 
small amounts of them on human beings 
over long periods of time. 


foods 


needed 


The danger from DDT sprayed on fruits 
ind vegetables is not too great, Food and 
Drug officials say, because the fruits and 
vegetables are exposed to the sun. The ac- 
tion of the sun will decompose the DDT. 
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CHEMISTRY 
Enamel for Metal Alloys 
Ready for Extensive Tests 


enamel for some alloys of 
which the metal’s 
utility and beauty, is now ready 
large-scale evaluation tests after six 
years of development and trial by the Du 


Pont Company in Wilmington, Del. 


>A NEW 
aluminum, increases 
durability, 


ror 


The new enamel is vitreous. Satisfactory 
enamels have been developed for two alloys 


of aluminum known as 61-S wrought alloy 


ind 43 casting alloy. Enamels for other 
iluminum alloys are promised for the 
future. The present new ones contain a 
high percentage of lead, making them un 
satisfactory for coating articles that may 
come in contact with food. 

The enamel is fired on sheets, strips 
ind castings of the metal in furnaces like 


those used 


to ipply porcelain to steel. The 


‘quipment used is substantially the same, 


used with the alumi 


] 


mar the tempe! iture 


num-enameling is several hundred degrees 
employed in enameling steel. 
1949 


) DD ' hla 
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VETERINARY MEDICINE 
Hope Vaccine Can Check 
Foot-And-Mouth Disease 


— foot-and 
cattle in ex 
subcommittee report, 
the effectiveness 


a | idication 


> HOPES fo: 
10ut! Mexico, 


> } 
dis Ase 1 


Senate 


pressed in i 


based primarily on 
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of a vaccine now being injected into thou- 
sands of animals in the area of infection, 
Dr. H. W. Schoening of the U. S. De- 
partment of Agriculture stated. 
Livestock owners who bitterly resisted 
the program of slaughter and burial first 
attempted in combating the plague are 
cooperating willingly in the task of whole- 
sale vaccination, Dr. Schoening announced. 
The vaccine is being produced in Mex- 
ico under the joint supervision of Mexican 
and U. S. scientists. It is a modified form 
of a European preparation known as the 
Schmidt-Waldmann vaccine. _ Large-scale 
production and use have been under way 


since last autumn. 

The projected research laboratory for 
the investigation of foot-and-mouth di- 
sease and other infectious livestock mal- 


adies will be built even if the hoped-for 
total elimination of foot-and-mouth di- 
sease in Mexico is realized, Dr. Schoening 
added—provided, of course, the new 
Congress appropriates the necessary funds 
and designates a site. 
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MEDICINE 


Recovery in Mentally Ill 
More Lasting if Slower 


> SLOWER recovery of mental patients 
after prefrontal lobotomy operation is likely 
to be more lasting than dramatically swift 
improvement. 

Evidence for this, based on experiences 
of 11 patients at Elgin, Ill., State Hospital, 
is reported by Dr. Jack Coheen in the 
Ittrnots MepIcAL JOURNAL. 

The patients reached a certain stage of 
improvement after the operation and re- 
habilitation and remained at that level. 
Then, six months to two and a half years 
later, when further improvement was con- 
sidered highly questionable, they began to 
make further progress. In many cases this 
phase of renewed progress is still continu- 
ing. 

This contrasts with other patients who 
rapidly reached a good level of adjustment 
after the operation and were discharged 
from the hospital within a few weeks with 
everyone very hopeful that the patients 
would remain well. But these rapid re- 
coveries were unfortunately followed by 
rapid relapses into mental illness requiring 
periods of hospitalization. 

The operation consists in cutting nerve 
connections in the front of the brain. After 


it some patients recover to the extent of 
knowing where they are and of being well 
enough to return to their homes. But they 
may also be exaggeratedly cheerful, silly, 
self-satished, careless in dress, easily tired, 
and unconcerned. It was after a period at 
this stage that the patients Dr. Coheen ob 
served began to show further progress 
toward normal attitudes. 
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NUCLEAR PHYSICS 
No Hollywood Touch in 
Scintillating Research 


> IF ATOMIC scientists start talking about 
“scintillating research,” don’t think that a 
Hollywood huckster has gotten into nu 
clear physics. The scintillation counter is 
one of the newest devices for detecting ra 
dioactive radiations. 

Plans for attacking atomic mysteries with 
the scintillation counter were revealed by 
Dr. George B. Collins of the University of 
Rochester. Scintillation experiments wil! 
be made, using the University’s new cyclo 
tron which is nearing completion. 

The scintillation counter is not as glam 
orous as the name indicates. Heart of the 
radiation detector is a substance such as 
naphthalene, the stuff from which moth 
balls are made. When a radioactive aton 
passes through the mothball chemical, i: 
makes a flash of light. The flashes are 
counted with a photomultiplier tube. 

For detecting certain types of atom 
rays, this method is 10 times as sensitive 
as the famed Geiger counter, Dr. Collins 
explained. 
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NUTRITION 


Feeding Weeds to Rabbits 
Will Cost You Calories 


> EFFORTS to get more food for less 
cost can go too far. The one which called 
for feeding rabbits on weeds, thus con 


verting waste feedstuffs into valuable hu 


man food, stopped even the austerity 
driven British. 
It costs too much in calories, is th 


verdict of a British nutritionist, J. C. D 
Hutchinson, who tried it out. 

Weed-fattening one rabbit costs the rab 
bit keeper 1,022 calories of energy in 
gathering the weeds. When he eats the 
rabbit, all he gets is 549 calories. Result 
on the red-ink side of the ledger: a loss 
of 473 calories for the weed collector. 

If the rabbit keeper feeds his rabbits 
on weeds plus potatoes, he comes out a 
little better. The gain is 556 calories from 
one weed-plus-potato fattened rabbit. 

But to maintain himself on weed-fed 
rabbit meat alone, the rabbit keeper would 
have to spend 23 out of 24 hours collecting 
enough weeds to feed enough rabbits. 

“In this Mr. Hutchinson points 
out, “the rabbit keeper is faced with a 
choice of starvation or sleeplessness.” 

His calorie -cost-accounting studies on 
weed-fed rabbits are reported to American 
nutritionists in Nutrition Reviews (Jan. 
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CHEMISTRY 


Man-Made Clouds of Dust 
. May Cleanse Air of Fumes 


» MAN-MADE clouds of dust may 


weapons against the poisonous fumes that 
can form death-dealing smog such as struck 


Donora, Pa., recently. 


How clouds of dust can purify air laden 
with potent droplets of sulfuric acid was 
described by Drs. H. P. Meissner and H. S. 
Mickley of the Massachusetts Institute of 
Technology to a chemical engineering sym- 
posium of the American Chemical Society 


in Cambridge, Mass. 


The clouds are made up of porous ma 
terials such as clay or silica gel. These ma- 
terials absorb mist which escapes mechanical 


anti-pollution devices, the scientists 


plained. 


Cyclone towers, settling chambers and 
sprays are effective in preventing danger 
ous dust from getting into the atmosphere, 
they pointed out. But stable substances such 


is sulfuric acid mist are not captured. 


was removed from the air in a test 


~ ee RT 


ported by the scientists. 


Although clouds of dust are one form of 
atmospheric pollution, the dust used as a 
less likely to get into 


® iter is coarser and 


the air. In operation in a factory flue, a 


small side stream of the dust wouk 


! withdrawn as fresh material was added, 


hazardous mist. 


Because of costs, the new method is not 
‘xpected to replace older systems except 


where it has economic advantages. 
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ORNITHOLOGY 
_ Ten-Year Search Unravels 
Tale of Russian Goose 


10 years ago and has only now had 


of the U. 


(Nov.). 
In November, 1940, J. M. Williams 
Gridley, Calif., shot a goose of a kind 


band to Mr. Neff, who recognized it 
’f of Russian origin. 





Using a turbulent cloud of dust particles 
as a filter, 95% of the sulfuric acid mist 


§ forming a continuous filter of air bearing 


> NOT ALL fliers coming out of Russia 
are aviators escaping (or deserting, depend 
ing on the point of view) from behind the 
iron curtain. One such story, that began 


final chapter written, is told by J. A. Neff 
S. Fish and Wildlife Service, in 
the Western bird student’s journal Conpor 


had never seen before. On its leg was 
metal band with the identifying inscrip 
‘fF tion: “SIOH-Moskwa-13152B”. He sent the 
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However, war between Germany and the 
USSR broke out about then, so that it was 
1946 before further pursuit of information 
about the band became possible. Many 
months later, Mr. Neff had a letter from 
A. Tugarinov, ornithologist of the Soviet 
Academy of Sciences. 

The band, Mr. Tugarinov stated, was 
one of a series issued to a Capt. G. Grin 
berg in 1938-39. This officer was then on 
duty on the Chukche peninsula, the north- 
easternmost point of Siberia. Subsequently 
he was killed in the war, and all his papers 
were lost, so that no record of the banding 
of this goose was recovered. From Mr. 
Williams’ description, however, the bird was 
recognized as an emperor goose, native to 
northern Asia but rarely seen in America. 
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POPULATION 


Expert Says World Can’t 
Feed Present Population 


> THE WORLD can’t support its pres- 
ent population—not even at a minimum 
level. This is the conclusion of Guy Irv- 
ing Burch, editor of the Poputation But- 
LETIN (Dec.). 

And if everybody in the world were 
to have as high a level of living as the 
people in the United States, the popula- 
tion of the world would have to be re- 
duced at least two-thirds, he says. Or the 
means of support would have to be 
increased at least 200%. 

It is estimated that there are about four 
billion acres of arable land in the world. 
Not all of this is being cultivated. Not 
all can be under present conditions. But 
if every inch were in use, it would sup 
port only about 1,600,000,000 people. The 
earth’s population is already 2,250,000,000. 


That leaves 650,000,000 mouths without 
food even if all our dinner tables were 
stripped of everything but the barest es- 
sentials. 

And the world’s population is growing. 
The Census Bureau has just announced 
an estimated increase of 3,000,000 for the 
United States during the year 1948 and a 
12.50 imcrease in the last decade. The 
world population is increasing, Mr. Burch 
says, at the rate of about 200,000,000 each 
ten vears. 

If all the the world could 
live as well as do the people of the 
United States, the earth could not support 
more than about 750,000,000 people. That 
is about one-third of the present population. 

“If each family in the world had a 
fair-sized house with its own yard,” says 
Mr. Burch, “had meat to eat at least once 
a day and an adequate supply of fruits 
and milk; had proper medical care and 
lived in a healthful and stimulating cli 
mate, it is doubtful whether all these good 
be spread over more 
at the present 


le f 
peopie Ol 


things of life could 
than 500,000,000 people 
time.” 
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GENERAL SCIENCE 
Foreign Countries To Buy 
Books with UNESCO Coupons 


> BOOKS to replace the ones burned by 
fascist dictators or otherwise destroyed in 
World War II will be purchased in this 
country by persons in dollar-shy nations 
with coupons furnished by the United 
Nations Educational, Scientific and Cul 
tural Organization. 

Operation of the UNESCO’s book cou 
pon scheme in this country was described 
by Dr. Milton S. Eisenhower, president of 
Kansas State College and chairman of the 
U. S. National Commission for UNESCO. 
Dr. Eisenhower announced that the Ameri 
can Booksellers Association will adminis 
ter the program in the U. S. 

Under the new scheme, coupons are 
allotted to countries lacking the foreign ex 
change requirements for purchases in so 
called “hard” currency countries, such as 
the U. S. These coupons are honored for 
the purchase of books and redeemed in 
the bookseller’s currency by UNESCO. 

In this country, publishers will accept 
the coupons from foreign purchasers and 
be paid for the coupons by the Associa 
tion. The Association, probably operating 
through a special, non-profit body to be 
established for the purpose, will redeem 
the coupons at UNESCO headquarters in 
Paris. 

First coupons have already been de 
livered by UNESCO in Paris, and $150,000 
has been allocated to get the program un 
derway. Of this sum, $50,000 will be 
donated by UNESCO to Austria, China, 
Czechoslovakia, Greece, Hungary, Italy, 
Indonesia, Iran, the Philippines and Po 
land. The remaining $100,000 worth of 
coupons is slated to be put on sale in 
China, Czechoslovakia, France, India, Po 
land and the United Kingdom. 
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ENGINEERING 


U. S. Motors Will Help Tap 
Italian Underground Water 


> UNDERGROUND water, near red-hot 
lava beds not far from Milan, Italy, is to 
be tapped with the aid of American ma 
chinery to obtain high-pressure steam to 
operate turbine electric generators. 

An order has already been given to the 
Westinghouse Electric International Com 
pany for two 300-horsepower mud pump 
250-horsepower draw 


works motor for use on the drilling rigs. 


motors and one 


Engineers calculate that they can strike 


hot water under sufhcient pressure to sup 
port a one-inch column a mile high. At 
the surface, owing to reduction in pressure, 
this water will turn to steam, which will 
be piped into the turbines. Eight additional 
drilling rigs are to be purchased soon. 
Science News Letter, January 15, 1949 
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ENGINEERING 


Gas from Unmined Coal 


Burning underground layers of coal too thin for 
mining has yielded good fuel gas. This new process is 
undergoing its second experimental trial in the U. S. 


By A. C. MONAHAN be made in another thin layer, but one 
that is about 100 feet underground. The 
rlier experiment showed that the under 


> WHY dig coal when it can be made to ‘ 


vield fu ras merely by burning it under ground combustion can be maintained and 
' ] } ' } ; 
rround as it occurs in nature? The answer controlled, that coal in place can be gas 
. , if nlete 1 r} the 

is simp | burning process is uneco ied completely, and that the roof rock 
nomical where ordinary operations can be — S¢ttles behind the burning face without 
carried out but it seems worthwhile with Cutting off the air or gas. 

al lavers too thin for mining The gas obtained is a cheap source of 


carbon monoxide and hydrogen. However, 


lhe process is new. In America it is now . . 
undergoing th cond experimental trial had a lower heating value than desired. 
In h firs vas proved that gas suit This was thought to be due to leakage ot 

for firing ers can be obtained. The 84S and air pressure through cracks and 
gas lso suitable for a source materia] Dreaks in the 30-foot layer of earth over 
from ' to make synthetic liquid fuels. i¢ burning seam. A leakage is not ex 
In this second il the objective is to find pected in the second trial because the 40 
wavs to get more gas, better gas and inch seam to be burned is 100 feet below 

cheap gas than produced in the fist the surface, 
vou In the 1947 experiment, not only ai 
| xp nen uurning underground under pressure was used to support the 
nal as irs in its natural lavers is aq combustion. Various mixtures were tested. 
joint und king of the U. S. Bureau of (An oxygen-enriched air blast gave excellent 
Mines and Alabama Power Company results as did also oxygen-steam-air blasts 
It is wa d out on il property 1d oxvgen-steam blasts. All will be tried 
Gorgas, Ala. owned by the latter Tr) gain in the new trial. It is thought that 
first trial was made during 1947. The r better-quality products will be obtained with 

1couraging tl second the use of oxygen and steam 

5 gy 1S underw i\ Cc | 4 

tatty all ihn mentee oal Burning 
fh r of operators ind To many it might seen if the coal 
ground irning w replace t presen underground is actually burned, the gases 
ypes of ning. It is a process for app tained would e no value tor heating 

1 Wi il sea oo thin for economica d pow If mplete combustion oc 

ning and with coal veins too difhcult curred this might true, by complete 

uneconomical to mine for ot! sons ning what tak place in properly 
naged furnace where both solids and 
Combustible Gases gases consumed. Plenty of oxygen 1s 

RB \ ised to obtain essental for complete combustion. Other 

ibustible g s from coal burning d p vise gases formed, or distilled out of the 
ea consists of drilling down from coal by the heat, are burnable 

surface through the layer of coal. Fir In the manufacture of coke from bi 

( \ dropping an incendiary bomb tumiunous coal great volumes ot combust 
( n on ) more drill holes An under ible gas are obtained as a by product, and 
nsidera pressure, is forced down th this gas has high heating value. The carbon 
, s to feed the fire. Th monoxide from the household stove, re 
press forces the gases of combus sponsible for many deaths, is a combustible 
nto ot drill holes and up to th gas from the coal, a result of incomplete 
irf combustion 

There t gas ire captured and stored, Manufactured gas, widely used in Amer 
1d n \ upped by pipelin » locations in which natural gas 1s 
f furna oO ised near th ) on ot iwailab s another example ot gas 
produ yp electricity. One highly tre coal. Two kinds are used, coal gas 

( \ his i t p oduction nd water gas, but both are mad from 
f syntheti els. The process involved is coal. In the first, coal is heated in retorts 
dent vith that now followed 1 the absence of air. The so-called water 

1 making | g fuels and gasoline from gas is made by passing steam through coke 
tural gas that has been heated white hot. A-chemical 
The 1947 trial was made in a three-foot action takes place, which produces a mix- 
iy vf coal about 30 feet under the sur ture of carbon monoxide and _ hydrogen. 
face of the ground. The second trial is to Coal gas is largely methane and hydrogen. 


Natural gas is largely methane. 

In the Alabama underground coal-burn 
ing experiment the combustion is under 
control. Cutting its supply of oxygen ex 
However, there are many 
underground coal fires that are not under 
control. They may be called accidental fires, 
carelessness. They 


tinguishes it. 


man-made but through 
originated at coal outcrops from bush fires, 
or in abandoned mines from burning debris. 
Many Air 
enough to supply oxygen for combustion 


have been burning for years. 
keeps them alive. No attempts have been 
the gases 


when the 


harness 
tried 


made to and 
given off, 


\labama experiments are completed. 


capture 


but it may be 


Swedish Experiment 


Underground fuel without 
being obtained in Sweden in an experiment 
he Alabama undertaking, but 

fire. Electrical heaters, 
in deep drill holes into layers of oil shale, 
I shale, per 


mining 1s 


11,..] 
paralleling t 


from heat, not 


it 1S 


are distilling the oil from the 


mitting it to escape in gaseous form to 
f on 


the surface for capture, refinement and use 


Ihe electrical resistance heaters dropped 


into the holes require some three months 


to warm up the oil shale. This is followed 


\ i two-month oi] production 


vapor 


The process is 


pe I iod 
\merican 


pronounced by 
scientsts to b feasible here but 
Sweden has cheap hydroelectric 


oOo COSTIV. 


t 
energy close to its ol le deposits. Under 
ground coal-burning is an easy process. 
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GASIFYING COAL—A large-bore 

hole is sunk to the coal seam in the 

second trial at the Alabama under- 
ground coal-burning experiment. 
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SEAM TO BE BURNED—Project officials discuss the operation in an entry 


driven into coal seam in the present experiment. 


ENGINEERING 


Recommend Cinders on Ice 


are better than sand to aid 


> CINDERS 
utomobile trafhc on icy roads, the High 
Research Board of the National Re 


earch Council in indicates 
than 


Vay 
Washington 
n a bulletin. Cinders are sharper 
ind and ind 


etter than sand particles, it says. 


, 
cing to tres cut into ice¢ 


The melt or embedding action of 


ing 
cinders with their gre is better 
of the larger quantity 
near 


the 


iter porosity 
han sand because 


and chloride held at or 


of moisture 
cinder particles, 
to their dark 


than sand 


the surface of the 
Due 


' ' 
ADSOrTD MOI 


port color 


I 
inders 


continues 
heat when 
the sun is shining, which results in greater 
‘mbedment. 

bulletin is RECOMMENDED 
REMOVAI TREAT 


lcy Pavements. It was prepared 


The title of the 
PRACTICE FOR SNOW AND 
MENT Ot 
particularly for public officials whose duties 
nclude keeping highways and streets clear 
for winter travel. It presents recommenda 
tions for organizing the road-clearing pro 
gram, drift control, markers for drainage 
ind structures, use of weather reports, 
night patrols, types of equipment, and aids 
to trafhic the chem 


cals. 


such as abrasives and 


Abrasives, whether cinders, sand ot 


rock 


cally treated with common salt or calcium 


washed screenings, should be chem 
hloride when put in storage to be avail 
ible for winter use. Such treated abrasives 


yecome anchored to the ice or packed snow 


away un 
materials. Either of 


ly dissolved and uniformly 


and do not blow 


AS easily as 
treated these chlorides, 
when complete 
mixed with the abrasive, 
the 


extremely col 


prevents freezing 


and abrasive is ready to handle in 


d we ither. 


Stockpiles of cinders, sand or other ma 
} 1 ’ } 1 
erials, placed along highways for ready 
use when needed, should be protected by 
1 
some type of covering from wet weather. 
Otherwise, there is danger of their freez 


While the treatment with chloride 


a period, the chem 


ing. 


prevents freezing for 


in time if not in water 


] 


icals will leach out 


tight storage. 
1 , , ; 
Dry chloride can be applied directly to 
the road surface. This is done mostly on 
city streets where heavy trafic compacts 
the snow before it can be removed. An ap 


plication of from 300 to 500 pounds pel 


as 
mile of two-way highway, spread for about 


two feet along the center line, is usually 


sufficient. On ment concrete, 


] 


por tland ce 
] 


these salts should be used sparingly, be 
| 

cause they may cause surface pitting in 

+] 


the paving. 
Science News Letter, January 15, 1949 
look bigger 


today may 


few 


futomodbiles ot 
than types but actually are; 
they have interior without 
significant change in over-all dimensions, 
by moving engines forward and widening 
bodies to cover former fender space. 


prew ar 


more room, 
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“There are no problem 
children, only problem 
environments and parents.” 








~ EMOTIONAL ~ 
MATURITY 


by Leon Saut, M.D. 


An authoritative book that pre- 
sents a wider understanding of the 
minor mental neuroses from which 
no one is entirely free. This is not 
a study of the extremes of insan- 
ity, but of the neurotic tensions 
and vulnerabilities within a per- 
son that through the pressure of 
unfavorable circumstances can 
drive him to the breaking point. 

These neuroses, which may 
either color or distort a person- 
ality, are shown to originate in 
the attitudes and feelings devel- 
oped in the parent-child relation- 
ship and carried, usually uncon- 
sciously, through life. Dr. Saul 
has taken liberal examples from 
case histories to explain his points 
and many of them are from his 
extensive work with veterans. 

For its insight into human n0- 
tives this book has a special value 
for all those who deal with peo- 
ple, and makes a practical founda- 
tion for more extensive reading ir 
the field. 


338 Pages. 15 Illustrations $5.00 


rai ae F At your bookstore or: 





LIPPINCOTT BOOKS 


J. B. LIPPINCOTT COMPANY 
Medical Division 
E. Washington Square, Phila. 5, Pa. 


I enclose $5 for my copy of Saul’s 
EMOTIONAL MATURITY 
Name — 
Street 
City_____ Zone State 
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Mystery III Under Attack 


multiple sclerosis. The 
stand for Mystery Sick 
because the disease is truly myster 
vafled the medical profession 


> MS stands for 


etters could 


ilso 
ious. It las 


Greatest immediate promise for help 
ng victims of MS comes from the field 
nedicine, Dr. H. Houston Mer 
Neurological Services 
Institute, 


of the 
York Neurological 


This ind other phases of the attack on 
MS were discussed by Dr. Merritt and Dr. 
Cornelius H. Traeger, medical director ot 
the National Multiple Sclerosis Society, as 
Watson Davis, director of Sci 
ence Service, on Adventures in Science, 


guests ol 


radio program presented under the auspi 
ces of Science Service over the Columbia 
Broadcasting System 

\ healthy young man woke up one 


morning to see two tassels hanging from 


window Ss, two 


office 


IS window shade, two 


doorways. A blooming young sec 


retary found herself staggering and stumb 
ling as she walked to work. Observers dis 
missed her as an alcoholic. A_ physical 
ducation instructor discovered her right 
arm was growing numb over 


night. In 
f a week she could no longer 


tne course ¢ 


use 

Those are some of the ways MS affects 
$ Vi s. The exact cause of the con 
( yn is not known. The mechanics of 
onsist in destruction or dissolution of 
velin which sheathes nerves like 
the insulation on an electric wire. The 
nyelin destruction is spotty. Many areas 
scattered indiscriminately throughout 

brain and spinal cord 
Without its insulating myelin, a nerv 
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Don't Get “Stuck”! 
re! 









D i know the 36 tricks used defraud new 
and A fair price to pay A 
fair and insurance? The 
) H to spot a ‘‘lemon’’? 
A and many other questions 
are in the 96 easy-to-read 
pages 
“HOV TO BE AN EXPERT CAR BUYER” 
R J Schmunk President of AAA Even a 
hasty reading ~ your valuable book should 
prevent m people from falling into the most 
»bviou mistake It authoritative. indispen 
able and invaluable to anyone who will buy 
t ir thi ear. Postpaid $1.10; COD $1.30; Air 
mail 81.50 Order now from your bookstore 
Sea Cata 4 r 


Cummings Enterprises, Publishers 
Keystone State Bidg., Phila. 7R, Pa. 











cannot properly transmit impulses. If the 
impulses are stopped completely, paraly 
sis of the part of the body served by the 
nerve results. If the impulses pass through 
the nerve in a feeble or changed way, parts 
of the body function in a disturbed fashion. 
The victim has speech defects, staggering 
gait, tremors, and so on. 

MS strikes down young people usually 
between the ages of 20 and 40. Many of 
ts victims face eventual immobility and 
helplessness which make them dependent 
on others for even the daily routine bodily 
functions. 

New drugs, electrotherapy, physiotherapy 
and rehabilitation are under trial 
s treatments for MS. 

“The greatest immediate promise,” Dr. 
Merritt “is in the field of physical 
medicine, weakened muscles can 
be re-educated, muscle atrophy from dis- 
use can be prevented, neuromuscular co 
restored and patients can 


now 


said, 
whereby 


ordination can be 
frequently be made self-supporting for long 
periods. 

‘A young 


completely 


} 


society who 


now an 


member of the 
was incapacitated is 
“ , 
editor of a small town newspaper, drives 


his own car and is raising a family.” 


Science News Letter, January 15, 1949 


CHEMISTRY 


Patents on Shale-Oil 
Listed for Specialists 


> SHALE-OIL patents issued by the U. S 

Americans others 
1945, are listed, illust and 
ition of the i. 
Bureau of Mines. The bulletin will be of 


particular Valu to scientists, in 


Government, bath to ind 


ot 

up until rated 
; : as 

described in a new pubdlic 
entors and 
inswer of how 
to get from this mineral the gasoline, fuel 


‘ganic chemicals needed to 


sup 
plement petroleum products 


The title of the bulletin is AN INDEX oF 


SHace-o. Patents. It was prepared by Dr. 
Simon Klosky, shale-oil chemist of the 


Bureau's staff. ¢ obtained from 


the Superintendent of 


opies may be 
Documents, Govern 
ment Printing Office, Washington, D. C., 
for 75 cents. It is lable 

Bureau. A 


patents will be 


not avaiabdie [rom the 
companion olume of later 


ready in about a year. 
The study made in compiling this pub 
lication has one special application to Bu 


In the Act of 


construction and operation 


reau. activities Congress, 
wuthorizing the 
produce syn 
| 


) demonsts ition plants to 


thetic liquid fuels, the Secretary of the In 


ior ts also authorized to acquire techni 


cal data, inventions and other rights 
ind licenses under patents granted by this 
other nation 
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or any 








Science Service Radio 


> LISTEN in to a discussion on “World 
Science” on “Adventures in Science” over 
the Columbia Broadcasting System at 3:15 
p.m. EST, Saturday, Jan. 22. Dr. Jaime 
Torres Bodet, formerly foreign minister of 
Mexico, new director-general of UNESCO, 
and Frank J. Malina, aeronautical engi- 
neer on leave from the California Insti- 
tute of Technology who is the American 
on the staff of the UNESCO natural sci 
ences division, will be guests of Watson 
Davis, director of Science Service. They 
and other international specialists gathered 
in Paris will tell of the world-wide pro 
gram of science being undertaken by 
UNESCO. The program will carry the first 
announcement of a new Arid Zone In 
stitute being established to consider sci 
entific problems of the deserts of the Near 
East. There will news of world 
conferences on of nature 


also be 
the protection 


and the conservation of natural resources 
to be held in the U. S. the coming sum 
mer. 
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DONT WAIT FOR 
TOTAL 


DEAFNESS 


Before Doing 
Something About / 
Your Hearing \ i 


Must people talk loud- 
er to you? Must the 
radio be turned up 
when you are listening 
to a program? Hear- 
ing loss comes on so 
gradually that you may 
suffer inconvenience 
for years before total deafness closes in. 
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' Do something about it 

NOW. Get the full facts 
on deafness and hearing 
loss today in this marvel- 
ous free book. Mail the 
coupon now. 


MONO-PAC 


Foremost One-Unit Hearing Aid 


FREE BOOKLET - MAIL COUPON 


! Beltone Hearing Aid Co., Dept. SNL-1 
i 1450 West 19th Street, Chicago 8, Illinois 


! 
i 
§ Please send me FREE booklet of interest- ! 
ging new facts about DEAFNESS AND Jj 
! 
1 
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Research 


Turn on your radio, tune in a tele- 
vision set—as simply as that you 
have completed the final step in 
a long chain of research and in- 
vention... 

In a generous measure, your new 
command of sound and sight comes 
from research conducted at RCA 
Laboratories and made available for 
useful purposes. Almost every major 


advance in radio and television dur- 


Into your living room comes the “Age of Electronics”—through radio 
and television research achievements of RCA Laboratories. 


comes to life tn Your Living Koom 


ing the past 30 years was pioneered 
by RCA. 

A few examples of RCA leadership: 
all-electronic television, the all-elec- 
tronic radio receiver, and the Victrola 
radio-phonograph. The iconoscope, 
television’s electronic “eye,” was devel- 
oped by Dr. V. K. Zworykin—now of 
RCA Laboratories. Super-sensitive Im- 
age Orthicon television cameras and 
kinescope “picture tubes” for receiving 
sets and radio relays are RCA firsts. 


Actually, there are hundreds of 
examples of RCA leadership in radio 
and electronic research and engi- 
neering “know-how”. . . that give 
value beyond price in any product 
or service of RCA or RCA Victor. 
When in Radio City, New York, you are 
cordially invited to visit the radio, tele- 
vision and electronic wonders at RCA Ex- 
hibition Hall, 36 West 49th Street. Free 
admission. Radio Corporation of America, 


RCA Building, Radio City, N. Y. 20. 


RADIO CORPORATION of AMERICA 
Wotld Leader in Radio — First in Television 
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AGRICULTURE 


NATURE SS\ 


RAMBLINGS 





by Frank Thone 











Bread From Snow 


farmers 
the 


time of winter, 
the Great Plains to 


looking anxiously 


Lillis 


> ABOUT 
ll the way from 


F " 
Ohio valley are 


upper 

their fall-sown grain fhelds and at the 
gray skies overhead. For the depth of the 
snow that covers winter wheat now will 
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or any of 23 other languages by the werid-fameus 


LINGUAPHONE 


Conversational METHOD 


You learn the new language by listening 
to voices of native teachers. It is amaz- 
ingly simple; thousands have succeeded. 
Educators hail Linguaphone as a notable 
advance in simplifying the mastery of 
languages. That is why so many Lingua- 
phone Sets are used in schools, colleges, 
universities, as an aid to fluent speaking. 





Available te Veterans under 


G i BULL OF RIGHTS 





SEND FOR FREE BOOK 


LINGUAPHONE INSTITUTE 
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have a great deal to do with the height to 
which the national grain-bin will be filled 
next summer. 


Most comforting sight, to a farmer’s eyes, 


is a field deeply covered with soft, loose 
snow, especially if there is reasonable pros 
pect that it will stay that way, and even 
have more snow heaped on top. There is 

old English weather proverb that says: 

‘A toot deep ot rain 

Will kill hay and grain, 

But three feet of snow 

Will make them grow moe.” 

A good thick blanket of snow over 


winter grains and other perennial and bi- 
ennial plants does not “keep them safe and 
warm,” as nursery jingles used to tell us. 
It will keep them safe, but not warm; 
obviously, if there were warmth above the 
melting-point of ice (which is pretty chilly) 
the snow would disappear. 

Snow keeps the plants beneath it safe 
by doing two things. First and probably 
most important, it very greatly reduces 
evaporation from the dormant plants, which 
can go on at a really dangerous rate if 
they are left exposed to the dry, cold winter 
winds. Second, because of its 
filled structure, soft 
thermal 
extent 


loose, air 
actS as a reason 
preventing 
violent fluc 


snow 
insulator, 
the 


ibly good 


to a considerable 


ASTRONOMY 


tuations in temperature that occur near the 
surface of bare soil. This in turn abates 
the danger of “heaving”—the expansion and 
contraction of the alternately 
freezes and thaws that can shear the 
off exposed wheat plants and even turn them 
upside down and thus leave them to perish. 

Glaze ice the the snow, 
caused by partial thawing followed by re 
wx by rain that freezes as it falls, 
complete the 


soil as it 
roots 


ove! surtace of 
freezing, « 
is almost as bad as 
cover, especially if the glaze forms 


loss of 


snow 

when the snow is thin. Over-wintering 
plants with exposed leaves, like all the 
winter grains, are not dormant in_ the 
proper sense of the term. Their leaves 
want at least a little oxygen, and a crust 


of ice prevents the minimal air circulation 
they 
Finally, when the winter the 
accumulated snow becomes a highly bene- 
ficial source of water for renewed growth, 
especially if the spring thaw is gradual 
and lets all the moisture “stay put” in the 
soil and not flow away wastefully as run 
off. Then the proverb’s “three feet of 
snow” (which incidentally will not as a 
rule produce nearly as much water 
foot of rain”) will be right where it will 
do the plants’ fresh start the most good, 
and “make them grow moe.” 
January 15, 


need. 
is ended, 


as oa 
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Red Supergiant Stars 


> RED supergiant stars were once nu 
merous in systems of billions of stars where 
they are now extinct, Dr. A. E. Whitford 
of the University of Wisconsin suggested 
meeting of the American Astron 
omical Society in New Haven, Conn. 

Dr. Whitford used photoelectric apparatus 
on the 100-inch telescope atop Mount Wil- 

the light that left distant 
the Corona Borealis cluster 
ago. 

In the Corona 
galaxies like own own Milky Way in those 
had color as nearby 
spirals he found. But 
the non-spiral called elliptical 
galaxies by astronomers, turned out to be 
redder than nearby samples of the same 
kind. 

The nearby ellipticals 
devoid of red 


to the 


son to. study 
laxies in 


ga 
130,000,000 


years 
} ine . 1 «} ~d 
CiUSLCT, Spiral shaper 


days about the same 


similar have now, 


galaxies, 


are known to be 
giant stars. This 
according to a suggestion by 

Schwarzschild of Princeton 
be explained 


nearly 
difference, 
Dr. Martin 
University Observatory, 1s 
by the red supergiants which existed 130,- 
(00,000 years ago, but have since consumed 
their store of and ceased to shine 
visibly. 

Astronomers known for years that 
red supergiants, like Antares and 
Betelgeuse, are spendthrift stars, and be- 
cause of their relatively short life must 
be younger than the sun. The young stars 


presumed to have condensed relatively 


energy 


have 
nearby 


recently out of the gas and dust present 
between the stars of * Milky Way, and 
between the stars of other galaxies. 

The non-spiral galaxies lack 
material for new stars. Supergiants present 


this raw 
originally would therefore not be replaced, 
and would gradually become extinct. 

Thus, 
for humans to see 
individual star, the 
galaxies may be used to study the 
history” of the universe. 


Science News Letter, 


although stars change too slowly 

any evolution in an 
vast distances to othe: 
“ancient 


January 15, 1949 


INVENTION 


Pneumatic Artificial Hand 
Gets Power from Armpit 


> AN ARTIFICIAL hand with working 
fingers that look as natural as the purely 
cosmetic ones sometimes seen is offered by 
Frank L. Dale of New York for patent 
2,457,305. Motive power for flexing the 
fingers is provided by a pneumatic bulb 
strapped in the wearer’s armpit, with a tube 
leading to a_cylinder-and-piston — 
ment in the palm portion of the hand. 

series of levers and lines that flex ‘ 
fingers are moved in varying degrees ac 
cording to the pressure applied on_ the 


bulb and the position taken by the arm 
to which the hand is attached. 
Science News Letter, January 15, 1949 
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> Books of the Week - 


O SERVE YOU: To get books, send us a check or money order to cover retail price. Address Book 
ept., SCIENCE NEWS LETTER, 1719 N St., N. W. Washington 6, D. C. Ask for free publications direct 


om issuing organizations. 


Walter P. Kelley 
Of interest to the soil 


\TION EXCHANGE IN SolLs 
Reinhold, 144 p., $4.50. 


cientist, agronomist, and the chemist that 1s 


concerned with the processes taking place not 
nly in soils, but in rocks and minerals, soaps, 


certain resins and many other organic sub 
stances, 
[)esticN For Wetpinc—Robert S. Green, Ed. 


James F. Lincoln Are Welding Foundation, 
1024 p., illus., $2.00. A reference book in- 
tended to present a record of representative 


welded designs. Contains 82 papers. 
ExPpLoriInGc Brotocy—-Ella Thea Smith—Har 
court, Brace, 3d ed., 607 p., illus., $3.28. A 
high school text made vivid by a wealth of 
photographs and drawings. 
fue Furcur or Birps: Analyzed Through Slow- 


Motion Photography—John H. Storer—Cran- 
brook institute of Science, 94 p., illus., $2.50. 
Interesting information for bird lovers and 


those concerned with the problems of flight 


ASTRONOMY 


Star Clusters 


> SOME clusters of stars in the Milky 
Way galaxy may be disintegrating while 
thers are becoming denser and more 
strongly clustered than ever, if the studies 

Uco Van Wijk, of Harvard College Ob 

vatory, are correct. 

Clusters such as the Hyades and Pleiades, 
observable these evenings in the eastern sky 
in the constellation of Taurus the Bull, are 
subject to two opposing effects, Mr. Van 
Wijk pointed out at meeting of the 
American Astronomical Society in New 
Haven, Conn. 


1 
the 


First there are the inevitable encounters 
which take place between the stars in the 


cluster and field stars, since both the clus 
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183 COPIES LEFT 
BE REPRINTED 


65 selected pho- 
tographs made 
through the 
World's Largest 
Telescopes. 
Yerkes, Lick, Mt. 
Wilson, Harvard 
Observatories Re- 
produced in half- 
tone in 





“An Album of Celestial Photographs” 
Size 8% x 11 


De Luxe Copy, heavy paper cover, $1.50 
Library Edition, press board cover, $2.00 
A. L. BEDELL—PUBLISHER 
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and containing a table of bird speeds ranging 


up to 175-180 miles per hour when pressed 


by an airplane. The photographs are beautiful. 


INSTALLATION AND SERVICING OF Low PowER 
Pustic Appress SysteMs—John F. Rider— 
Rider, 204 p., illus., $1.89. A practical book 
for those who want to enter a new field of 
servicing. 

THe Nationa Researcu Councit Review 1948 


National Research Council of Canada, 216 
»., illus., paper, 75 cents. Annual reports of 
} I t / 


includ- 


the scientific divisions of the Council, 
ing the atomic energy project. 
UNIVERSE AND Dr. EINSTEIN 


Sloan, 127 p., illus., 


THE Lincoln Bar- 
nett An under- 
standably written description of Dr. Einstein's 


$2.50. 
eminent place in the world of science and the 
view of the universe that his work has made 
possible. Much of the book appeared in serial 
form in Harpers. 
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Disrupting 


ter and the field stars move through space. 
These encounters tend to disrupt the clus 
ters over long periods of time. 

Within each cluster itself, however, there 
are internal motions. Some stars may build 
up so much energy and speed as to escape 
from a particular cluster, thereby taking 
energy away from the cluster and causing 
it to condense to a smaller total volume. 

In the case of the Pleiades, and also for 
the cluster in Cancer known as the Bee- 
hive, Mr. Van Wijk finds that the effect 
of escape of stars is from 20 to 30 times 
as large as the effect of encounters with 
field stars. Although the uncertainty in this 
figure is rather high, it indicates that the 
density of galactic clusters like the Pleiades 
and the Beehive is probably increasing. 

On the other hand, the Hyades, a V- 
shaped group which forms the face of 
Taurus, are already considerably dispersed 
and will probably eventually become dis- 
integrated by encounters with field stars. 
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BIOCHEMISTRY 
Speed Up Fig Ripening by 
Growth-Control Spraying 


> CHOICE Calimyrna figs can now be 
produced in two months instead of the 
usual four, and without the help of the 
little gnat-sized wasps that have hitherto 


been necessary for their fertilization and 
development, by spraying their unpolli- 
nated beginning stages with a growth 


promoting substance. 
This result of experimental 
great potential importance to 


work, of 
American 


47 


fig growers, is announced by Dr. Rene 
Blondeau, Shell Oil Company agricultural 
researcher, and Dr. Julian C. Crane of 
the University of California’s Experiment 
Station at Davis, Calif., in Science (Dec. 
24). 

The synthetic hormone used was a chem 
?4-D which might appro 
priately be called 2,4,5-T for short—its 
full name is 2,4,5-trichlorophenoxyacetic 
acid. Sprayed on fig branches that were 
ready to develop figs but had not yet 
been visited by the pollinating wasps, it 


ical cousin of 


caused the development of seedless but 
well-flavored and otherwise perfect figs. 
Ripening time was shortened from 120 


to 60 days. 

In the same issue of Science, Drs. G. S. 
Randhawa and H. C. Thompson of Cornell 
University tell of producing bigger, redder, 
tastier tomatoes by spraying the soil in 
which the plants grew with three different 
growth-promoting chemicals. The later 
produced tomatoes were also seedless. 
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SCIENCE SERVICE 
BOOK SELECTION 


The Universe 
and Dr. Einstein 


By Lincoln Barnett 


In a little more than 100 pages, Mr. Bar- 
nett, clearly and forcefully sets forth the 
background of relativity and the world- 
picture which its theories present. Within 
the grasp of the highschool student of 
physics or chemistry, his book is admired 
by Dr. Einstein himself, who has contri- 
buted a preface. The last chapter is a 
thoughtful and telling statement of man’s 
place in the scientific universe. Photo- 
graphs, diagrams, and a critical bibli- 
ography are included. $2.50. 127 pp. 


This book is one of those chosen from 
time to time by Science Service for the 
convenience of its readers, as an outstand- 
ing work in its field. 
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e New Machines and Gadgets » 


information on the new 
Gadget Bulletin 448. To 


if you want more 


D. C. and ask for 


fo KEY CARRIER, with two key chains 
connected by an ingenious coupling device, 
makes wt possible to leave the ignition key 
» the automobile lock while “using an- 
other key to open the trunk compartment. 
The two halves of the coupling device are 
separated by a slight tug on a little red 
/ j 
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1} CHLORINE SOLUTION feeder, to add 
the sterilizing flowing 
under pressure through a pipe, is housed 
that 


seen as 


chemical to water 


in a transparent plastic container so 
the hi po hlorite 

s the feed 
water. It feeds 


solution can be 


nozzle and enters the 


only when wanted, and it 


leeds accurate quantities even in very small 
amounts 
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{ RADIO TRANSCEIVER, shown tn the 
an improved version of the 
walkie-talkie for two-way 
person-to-person communication, It 1s about 
o} the 


station held in the 


famous wartime 


yne-fourth the size war instrument. 


The po ket-sized radio 


Do You Kaow? 
O ou ~/N\now: 


Cooking utensils consume about 9% of 


the aluminum produced in America 


experienced a 
time in 


Australians have never 
White Christmas’”—it 1s 


the Southern Hemisphere when Christmas 


summer 


comes, 

Approximately 240 of the 687 commer 
cial frequency modulation (FM) broadcast 
ing stations in the United States are owned 


yutright or in part by newspapers. 


sodium di 
LO keep 


automobile 


amount of 
added to salt 
streets clear of ice and snow, 
bodies are protected from the corrosion 
that otherwise often results from the picked 


up salt and water mixture. 


When a 


r hromate 1S 


pr ( ype r 
used 


The reason why sound makes less prog 
ress when traveling through sea water than 


h water is now thought to 
i magnesium 


through fres 
be due to 
sulfate in the salt water; this chemical seems 


unusual sound-absorbing ability. 


1 


slight amounts of 


to have 


things described here, 
this Gadget 


receive 





send a three-cent stamp 


Bulletin 

















hand is complete except for the earphones 
and small-sized battertes. 
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% FIRE EXTINGUISHER, a dry chem- 


to SCIENCE NEWS LETTER, 


without special request each week, remit $1.50 for 


1719 N St., Washington 6, 
one year's subscription. 


ical powder type designed for use against 
flammable liquids and electrical fires, 
utilizes carbon dioxide under pressure to 
drive the dry powder mixture 20 feet or 
more in the flame. It is a 20- or 30 
pound hand-carried device in which the 
gas and powder are released by a trigger. 
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% 4/RFIRE GUN, sub-machine type, ts 
designed to use a ping pong ball for a bullet. 
The firing handle is a movable section 
which rides along a central steel rod and 
a flat wooden support, both attached to a 
plastic gunstock. The ping-pong ball is 
placed against a rubber ring in a cup at 
the end of the muzzle. 
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%% TELEVISION TUBE tester, a record. 
ing spectroradiometer, will accurately plot 
the full range of visthle light produced on 
a television tube. It analyzes the components 
of the light by measuring and recording 
the degree of output of ali visible light 
wavelengths progressiwely. The process, 
entirely automatic, requires less than a 
minute for each tube. 
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SCIENCE SERVICE FILMSTRIPS 


Authentic 


Ten titles—each 


® Timely @ 
strip complete with 


instructive 
lecture notes. 


37 to 67 single picture frames on 35 mm. safety film. 


$1.25 each 


Antibiotics 

Blood, The Stream of Life 
Controlling Insect Pests 
Fundamentals of Electricity 

Knots and Ropes 

Use & Care of Woodworking Tools 
Working with Metal 

How to Solder 

Plastics 
Youthful 


————ORDER TODAY————— 


Please send me the following Science Service 
Filmstrips for which | enclose $1.25 each: 
(Circle numbered titles desired). 


SCY PNOWS YN > 


Scientists 


— 





+ 5 





9 10 








Mail to my address as 
imprinted at the right 


> 


Packed in 


individual metal cans 
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